Introduction
Keratinophilic fungi have been receiving considerable attention in recent days as these include dermatophytes and are able to degrade various types of keratinous substrates. Several opportunistic keratinophilic fungi with pathogenic potential are emerging rapidly. The hair-baiting technique of isolation of these fungi from soil added new keratinophilic fungi. The teleomorph development of many of these fungi on soil hair is an additional outbreak. Soil-inhabiting keratinophilic fungi are now reported from almost all the habitats of the world. Several scattered reports of occurrence of these fungi in India are appearing. Taxonomic account of human pathogenic fungi [1] and keratinophilic fungal flora of India [2] are reviewed. Chrysosporium, the most abundant genus of keratinophilic fungi is also reviewed and its pathogenic potential is discussed. [3] In addition to the pathogenic potential of keratinophilic fungi, their other relevance like enzyme keratinase to degrade prion, use in feather meal production and dehairing of hides etc. are recently reported.
were transferred to Sabourauds dextrose agar (Hi Media Laboratories, Mumbai, India) supplemented with 0.05 mg/L chloramphenicol (CDH, New Delhi, India) and 0.5mg/L cycloheximide (Sigma, St Louis, MO, USA) and incubated at 28±2°C. The fungi were cultured on Sabourauds dextrose agar and identified. The hair perforation ability of the isolated fungi was tested by inoculating the fungal spore suspension, prepared from eight-day-old colonies, on sterilized human hair pieces. Hair pieces were observed under an Olympus BX40 microscope [Olympus Optical Co. Ltd. Tokyo, Japan] after 15 days of incubation. All the isolated fungi were deposited in Indian Type Culture Collection (ITCC), New Delhi, and Germplasm Centre for Keratinophillic Fungi (GPCK), Department of Botany, Christ Church College, Kanpur.
Results
A total of 19 fungal species represented by 11 genera were isolated from 230 and 235 samples from hospitals and houses, respectively. A total of 215 and 239 fungi were recovered from hospitals and houses. All the isolated fungi showed a positive hair perforation test, indicating their ability to digest human hair. Chrysosporium indicum and Arthroderma simii were found in 22 hospital soil samples whereas C. tropicun was found in 20 samples, Trichophyton mentagrophytes in 17 and Acremonium implicatum and C. pannicola were restricted to 14 samples only. Ctenomyces serratus and Microsporum cookie showed their least presence in two and three samples only. The JB Hospital, Kanpur Nursing Home and the LLR Hospital soil samples showed less than 10 fungi, with the least being two. In hospital soil, Acremonium implicatum was 100% in two samples of the Diagnostic Centre and Kanpur Nursing Home and 60% in 12 other hospital samples. Among three species of Chrysosporium, C. indicum and C. pannicola were 100% in eight and 10 hospital samples respectively [ Table 1 ]. Arthroderma simii was 100% in eight hospitals and the remaining were 100% in one to three hospitals, except Microsporum fulvum, Ctenomyces serratus and Penicillium lilacinum. C. tropicum occurred in 25 and Microsporum gypseum in 24 houses whereas Penicillium lilacinum occurred in 22 houses and the rest of the fungi in less than 20 houses. C. queenslandicum, Malbranchea pulchella and Microsporum fulvum showed their presence in two or three houses only. All the houses showed presence of two to five fungi. A maximum of 11 fungi were present in the Gurudev Rawatpur soil. Of these, 13 houses showed presence of two or three fungi only. In soils from houses, C. indicum was present in 100% in 15 samples, C. tropicum in eight, C. pannicola in four and the remaining were 100% in one to three samples [ 
Discussion
T. terrestre and T. mentagrophytes isolated here showed positive hair perforation. T. mentagrophytes is reported as the causal agent of tinea pedis, tinea corporis, tinea cruris and onychomycosis. Arthroderma simii showed diverse teleomorphs in Microsporum, Trichophyton and Chrysosporium. Microsporum gypseum, a common geophilic fungus, is isolated from 13 hospital dusts, causes tinea corporis and tinea capitis in humans and is also reported from cats, dogs and rodents. M. fulvum is geophilic and rarely infects man and animals, and was found in 17 hospital dust samples. Penicillium expansum causes keratitis. Penicillium lilacinum causes several types of infections.
[6] C. tropicum is the probable cause of dermatomycoses.
[3] C. pannicola is found to be involved in superficial infection in human and skin infection in dogs. Aphanoascus fulvescens was reported in several skin infections in man and animals. Acremonium strictum causes invasive infection in neotropenic patients. M. cookie is a geophilic fungus, reported from dogs and monkeys, with no certainty existing in its pathogenecity to man.
There were some studies on non-keratinophilic and pathogenic fungi in Indian soil. But these fungi were not reported from indoor hospital and house dust nor was their hair perforating ability determined. However, Vidyasagar et al. [7] reported keratinophilic fungi from hospital dust and soils of public places from Gulburga, India. Kushwaha [8] reported dermatophytes and keratinophilic fungi from hospital waste collected outside. Arvanitidou et al. [9] isolated 30 filamentous fungi from hospital and potable water, including dominating Penicillium, Aspergillus and Acremonium species. Dermatophytes and their relatives were reported from clinical specimens of different parts vol. 27, No. 3 Indian Journal of Medical Microbiology Data shows frequency of fungi. of India. [10] Kumari et al. [11] isolated 46 fungi from 40 soil samples of Manipal. Their study included Cunninghmella, Fusarium, Aspergillus, Rhizopus, Pennicilium and Paecilomyces. Acremonium, Pseudoallescheria boydis and other pathogenic fungi were isolated from Indian soil. [12, 13] The present brief survey of hospitals and houses reports potentially pathogenic keratinophilic and other opportunistic fungi. The presence of these fungi in indoor dust samples of hospitals and houses indicates that indoor soil harbors some potentially pathogenic fungi which are able to penetrate and degrade hair. Certain other reports of these fungi in indoor environment, schools and parks have also been made. Mancianti and Papini [14] [15] isolated 214 keratinophilic fungi from the soil of schools and parks in Iran, of which C. keratinophilum was the most frequent. Saidi et al. [16] isolated 21 fungal genera from skin infection in poultry and correlated high prevalence of Chrysosporium species both from soil and skin lesions. The results of this study suggest the periodic survey of the indoor environment of hospitals and houses for continuous monitoring of the prevalence of potentially pathogenic fungi because the ascoma forming fungi survive for a longer period and may develop a reservoir of these fungi.
